Objective: One of the risk factor for different psychiatric disorders has been indicated as hypovitaminosis D. The present study aimed to compare 25 (OH) D level between 4 different types of psychiatric disorders (schizophrenia, bipolar disorder, depression and anxiety disorder) and healthy controls, and to assess the risk factors of hypovitaminosis D in psychiatric inpatients. Method: This retrospective study included 974 individuals [depression (n=553), bipolar disorder (n=135), schizophrenia (n=186) and anxiety disorder (n=100)] who received inpatient treatment in psychiatry clinic between 2012 and 2014, and 574 individuals in control group who were not diagnosed with a psychiatric condition. A 25 (OH) D level less than 21 ng/mL was considered to indicate hypovitaminosis D. Results: 25 (OH) D level average of the control group was found to be significantly higher than that of the four psychiatric diagnosis groups (p<0.05). There was no significant difference among 25 (OH) D level of psychiatric diagnosis groups (p<0.05). Comparing 25 (OH) D level among age groups in each study group, it was found that 25 (OH) D level of schizophrenic patients with an age range of 35-54 was found to be significantly lower than that of schizophrenic patients with an age range of 18-34 (p<0.05). 25 (OH) D levels by genders were lower among women in all diagnosis groups (p<0.05), while they were similar for both genders in control group (p>0.05). Logistic regression analysis of the study parameters suggested that the female gender (odds ratio: 3.46; 95% confidence interval: 0.99-1.01), winter and spring seasons (odds ratio: 2.56; 95% confidence interval: 1.69-3.86 and odds ratio: 2.03; 95% confidence interval: 1.33-3.11, respectively) were significant predictors in level of vitamin D in psychiatric inpatients. Conclusions: Hypovitaminosis D is a condition that frequently exists in inpatients in psychiatry clinic suffering from schizophrenia, bipolar disorder, anxiety disorder and d epression. Being a female, winter and spring are the most remarkable risk factors in these patients. Keywords: Hypovitaminosis D, schizophrenia, bipolar disorder, depression, anxiety Sonuç: Psikiyatri kliniğinde yatarak tedavi gören şizofreni, bipolar bozukluk, anksiyete ve depresyon hastalarında vitamin D eksikliği sıklıkla görülen bir durumdur. Bu hastalarda kadın olma ve kış-ilkbahar mevsimleri vitamin D eksikliği için en önemli risk faktörleri olarak belirlenmiştir.
INTRODUCTION
Vitamin D is an important biochemical agent for nervous system. Possible role of this vitamin in sustaining mental function, as well as brain development has been suggested 1 . Other significant physiological roles of vitamin D and its involvement in different clinical conditions such as mental disorder have been shown by the evidence gathered in the last decade [2] [3] [4] . Development of schizophrenia, cognitive impairment, and depressive symptoms has been associated with vitamin D deficiency 5, 6 . 58% of psychiatric inpatients were found to have vitamin D deficiency, while 11% of psychiatric inpatients had vitamin D levels less than 25 ng/mL, which is lower by 29% than that of healthy controls 7 . Serum 25-hydroxyvitamin D [25(OH)D] measurement which is obtained either through dietary intake or ultraviolet B (UVB) irradiation of exposed skin is used to assess vitamin D levels. The conversion of vitamin D to 25(OH)D takes place in the liver, while its conversion to 1,25-dihydroxyvitamin D, the active form, occurs in kidneys not withstanding its source 8 . There are varying recommendations about the optimal levels of serum vitamin D, but its deficiency level is indicated as < 30 ng/mL, and a serum level lower than <21 ng/mL is considered deficient by a number of professional organizations such as The American College of Physicians, and The Endocrine Society 9 .
The role of hypovitaminosis D in psychiatric diseases is gradually attraction attention. Majority of the studies in this field investigate vitamin D deficiency without focusing on the psychiatric diagnosis of psychiatric inpatients 5, 10, 11 . A limited number of studies attempted to compare vitamin D levels among psychiatric diagnoses 12, 13 . However, such studies, relying on very small samples, offer conflicting results about the psychiatric disorder where vitamin D deficiency is prevalent. Vitamin D deficiency has been indicated among the risk factors of different psychiatric disorders 14 . Thus, the present study attempted to compare vitamin D level between 4 different types of psychiatric disorders (schizophrenia, bipolar disorder, depression and anxiety disorder) and control group, and to assess the risk factors of hypovitaminosis D in psychiatric inpatients.
METHODS

Study Design
974 individuals over 18 years of age who were inpatients in psychiatric clinic between 2012 and 2014 were enrolled for this study. 574 individuals over 18 years of age with no psychiatric diagnosis whose serum 25(OH)D levels were checked in the hospital during the last month were included in the control group. The information whether the individuals in the control group had psychiatric diagnosis was supported by
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Cumhuriyet Medical Journal the data gathered from the patients, first degree relatives, and patient files. A form designed by the researchers was used to collect socio-demographic variables (age, gender) and clinical variables (psychiatric diagnosis, and the season when the individual was an inpatient in the clinic). Data on this form were gathered from the medical records. The medical records were looked up for those patients who were admitted to the psychiatric hospital with a total serum 25(OH)D level measured through a laboratory test in 7 days following admission. A 25 (OH) D level below 21 ng/mL was considered to indicate hypovitaminosis D 9 . In advance of the study, an approval was obtained from the Human Research Ethics Committee of our university.
Statistics
The data are presented as the mean ± SD and percentage as appropriate. Normality was tested using one-sample Kolmogorov-Smirnov test. The ages and averages of 25(OH)D level of all study groups (depression, bipolar disorder, schizophrenia, anxiety disorder, and control group) were compared through One-way Analysis of Variance (ANO-VA). Averages of 25(OH)D level of age groups for each study group were compared through ANOVA. Where the results of variance analysis indicated a significant difference, the source of difference was investigated through Tukey Test. Chi-square test was used for the comparison of the rates of the gender between all study groups. Vitamin D averages by gender in each study group were compared through student t test. The independent variables believed to affect the dependent variable psychiatric inpatients' 25(OH)D levels, namely age, gender, season and diagnosis, were analyzed by logistic regression test. The level of significance was a p value less than 0.05. We used IBM SPSS Statistics version 22 (IBM Corp., Armonk, NY, USA) for statistical analysis.
RESULTS
974 individual diagnosed with a psychiatric condition, and 574 who were not diagnosed with such a condition were included in the study. The psychiatric diagnoses were depression (n=553), bipolar disorder (n=135), schizophrenia (n=186) and anxiety disorder (n=100). 
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Cumhuriyet Medical Journal T he data are presented as mean ± SD. a significantly lower in schizophrenia group compared to age group 18 -34 (p<0,05). Table 2 shows serum 25(OH)D levels among the age categories, which were also used in the study by Humble et al. 15 and McCue et al. 16 . 25(OH)D levels were compared between age groups for each study group. There was significant difference between age groups only in schizophrenic patients (p<0.05). The difference was found between age groups 18-34 and 35-54. Vitamin D levels of schizophrenic patients between ages 35 and 54 were significantly lower compared to schizophrenic patients between ages 18 and 34 (Table 2) . Logistic regression analysis of the study parameters listed in Table 4 17, 18 . Mental disorders that are heavily researched in this matter are depression and schizophrenia. The fact that the symptoms of depression could be reduced with light therapy by increasing vitamin D synthesis 19, 20 , and that the mood in healthy individuals during winter improved through vitamin D therapy 21, 22 have focused the attention on the relationship between depression and vitamin D. It is believed that such a relationship could be bidirectional. Due to the decrease of functionality in patients with depression, the time spent at home might increase. This might lessen sun exposure, which might lead to low level of 25(OH)D 23, 24 . On the other hand, vitamin D is believed to play a role in serotonin activity. Vitamin D deficiency and insufficiency have been associated with clinically significant depressive symptoms 25, 26 . In this study, we found 25(OH)D level of patients with depression lower compared to control group. Since this current study is a retrospective one, prospective studies to be conducted might highlight this bidirectional relationship. This bidirectional relationship is also true for schizophrenia and vitamin D. In the event of schizophrenic disorder, an apparent decrease occurs in daily functionality and withdrawal in prodromal period. This might decrease exposure to sunlight, which might consequently lead to a decrease in 25(OH)D level. On the other hand, there are several studies demonstrating the likely contribution of vitamin D deficiency to development of schizophrenia. Besides being shown with animal experiments, it was emphasized that low and high levels of vitamin D in newborns could be linked to development of schizophrenia in adulthood 6, 27 . It was found that each psychiatric disorders included in this study had lower 25(OH)D level compared to control groups, and there was no difference among psychiatric diseases. There are conflicting results in the literature on the question that in what psychiatric disorder hypovitaminosis D is more prominent. Belzeaux et al. 12 reported that they found lower levels of vitamin D in mood disorders compared to schizophrenia in their study. Itzhaky et al. 17 found in their study that hypovitaminosis D is more prominent in schizophrenic patients compared to patients with depression. Moreover, in the meta-analysis of Belvederi Murri et al. 28 and in the study of Schneider et al. 13 , it was found that 25(OH)D levels between these two disorders were similar. The cause of this contradiction could be attributed to the small number of samples included in the study, and to the fact that vitamin D was considered deficient at different values, and to the existing geographic and cultural variability of the patients included. In contrast to other studies, the present study evaluates 25(OH)D levels in anxiety disorder and bipolar disorder by comparing the levels with those of diagnosis groups and controls group. Although there are reports about the link between vitamin D, and depression and schizophrenia, there have been limited number of studies published indicating the relationship between anxiety disorders or bipolar disorder with the levels of vitamin D 29 . Some of such studies go as far as arguing that no relationship exists between vitamin D deficiency and anxiety or stress 30 8, 16, [31] [32] [33] . Since the present study is in retrospective order, it was not possible to obtain clear information about smoking habits, bodyweight measurements, dietary intake of vitamin D and physical inactivity of the patients, and thus such elements were not included in the evaluation. Ages were grouped for each diagnosis group, and it was found that middle-age group in schizophrenia had lower levels of vitamin D compared to the young age group. An association has been indicated between increased age and vitamin D deficiency. Yet, no difference was found with the older group in this study. Due to the inclusion of a limited number of elderly patients, it is not possible to conduct a valid comparison between schizophrenic patients in the elderly age group. Nevertheless, it is only possible to speculate about the reason why middle-age schizophrenic patients are more prone to having vitamin D deficiency. It could be possible that the lifestyle of middle-age patients involves less exposure to sunlight, and what they eat contain less vitamin D compared to younger patients. A limited number of studies have assessed the link between vitamin D deficiency and gender. However in the present study, we found that females in all psychiatric diagnosis groups interestingly had lower levels of vitamin D compared to males. This could be attributed to the fact in Anatolia region of Turkish society women spend more time at home and fail to have more exposure to sunlight. Assessing the relationship between vitamin D, and age, gender, season and psychiatric diagnosis through logistic regression analysis, we found that female gender, winter and spring seasons affected vitamin D levels. The significance of season was emphasized in several other studies beside the present one 34, 35 .Particularly, the significance comes to forefront since the amount of sun exposure the individual has is affected by seasons. Major strengths of this study include the inclusion of sufficiently large sample size compared to several studies and assessment of more psychiatric diagnosis groups. Moreover, the inclusion of control group made a great contribution to understanding and assessing 25(OH)D level in psychiatric disorders. There are also some limitations of the present study. The first of such is that the association indicated by retrospective study does not certainly point out causality. Moreover, this study might not indicate long-term status since it assessed serum vitamin D concentrations just at certain a point in time. Besides, structured diagnostic rating scales were not used to determine the diagnoses. Finally, we could not clearly specify an adequate level of 25-(OH)D and optimal ways of assaying this level. Although it was suggested by some experts that a higher cutoff value should be used to determine deficiency, others hold that a lower value should be used. Consequently, the rates we used for deficiency might be considered higher or lower according to the definition of deficiency.
It is clear from
CONCLUSION
Vitamin D deficiency is a condition frequently occurring in schizophrenia, bipolar disorder, anxiety and depression inpatients in psychiatric clinic. The most remarkable risk factors for vitamin D deficiency in such patients are being a female, and winter and spring seasons.
